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IN THE CLAIMS 
A complete listing of the pending claims follows: 

1. (currently amended): A method of in-process ratio automntod isotop e diliitjon mass 
spectrometry comprising 
providing a sample, 

nroviding a spike fipila np at looat ono Qoriphed fltahle ^ sotopQ of on olomrmt nr npnr la 

related to said sample, 

mtroducing said opikod onrichod istable isotopo olomonta or qpocica into caid sam ple 

spikmp th e sample wiflh the spike and permitting equilibrium to occur therebetvyeeny 
subjecting said equilibrated spike gpilc e s and sample to atmospheric pressure 

ionization to create ions therefrom, 

introducing said ions into a mass spectrometer for a i gotopio ratio deteimination» ,and 
delivering information from said determinotion to a microprocegsop 
in a processor, using the ratio determ mgriftti tr> characterize the sample. 

2. (cuxxently amended): The method of in-process ratio automated icotopo dilutioTi 
mass ^ectrometiy of claim 1 including wherem tibie act of pro tHHiTipr a ga jnple comprises 
providing a Kouid sample omploying a liquid samplo no Goid coxi^ . 

3s (currently amended): The method of in-process ratio automated iootopc dilution 
mass spectrometry of claim 2 inoludinp wherein th^ act of pro v ^ Mmp ; a Hf[ u id sample 
comprises providing an aoueous sample emplovinp on aquooufi colution as said s fleyle^. 

Claims 4-5 (cancelled): 
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6. (original): The method of in-process ratio QUtomatod isotopo dilutton Tnasm 
spectrometry of claim 1 wherein the act of providinp a gampl e comprises provi^^Ti f r ^ gflmy|j#* 
having on e or more contaminants i ncludin ^ ^miploving said proc e as to dotpct lov e in nf nnfWM: 
more contaminontfl in a somplo. 
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7. (cuxxently amraded): The method of in^rocess ratio i 
mass spectrometry of claim 6 inclxiding 

detecting said contaminants at near instrument detection limits. 

8. (currently ammded): The mettiod of in-nrocess ratio oirtomat e d isotopo dilution 
mass spectrometry of claim 6 indxiding 

detecdng said contamizxants at ultra-tiace levels. 

9. (cmteoatly amended): The method of in-fttocess ratio automated isotopo dilutim 
mass spectrometry of claim 1 including 

after said equilibration but before said ionization, preconcentcating the smke and 
I said olomontfl or spooioo . 



10. (cuzreotly amended): The method of in-process ratio ata Mnated isotopo dilution 
mass spectrometry of claim 9 including 

effecting said preconcentration through liquid chromatography. 



1 1. (currently amended): The method of in-process ratio automatod isotope dilution 
mass spectrometry of claim 9 including 
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separatiag at least one sp e ci e species of interest by said preconcentratiotL 

12. (cuaently amended) The method of in- process ratio antomatcd isotopo dilution 
mass spectrometry of claim 1 kKsIuding further comprising 

employing said noielhod in qualitative analysis nf an gnaiyt e in the sample of said 
olomont or opcoics, 

13. (cunpently amended) Itie method of in-OTocess ratio automfltod iootopQ dilntjon 
mass spectrometry of claim 1 j aelndojog further comprisiag 

employing said method in quantitative axaalysis of an analvte in tiie sanq a jj y e fsoid 



14. (cuirentlv amended*^ The method of in-process ratio i 
mass spectrometry of claim 1 izxcluding 



^nploying information received by said mioroproccggor processgj^ to control opexation 
of portions of said method. 

IS. (cuirently amended) The method of in-nroccss ratio automotod isotop e dilution 

mass spectromeixy of claim 1 inolufeg further comprising 

obtaining said sample &om a system being monitored, and 

delivering a portion of &e information received by said microprooeooor processor 

regarding the characterization o f tfi^ camplft to said system from which the sample was 

obtained. 



16. (cunrently amended): The method of in-process ratio automated isotopo dilution 
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mass spectrometry of claim 1 including 

employing said method to monitor concentration of analvtes oontaminogte »-& 
pluralitj^ of batbG cmployod in clean roomo in semiconductor manuf actuie. 

17. (cunentiy amended): The method of in-process ratio automatod iflotopo dilntifla 
mass spectrometry of claim 16 including 

employing said method sequentially on a plurality of said wet baths used in the 
semiconductPT manufacturing. 



. 18> (cunently amended): Hie method of in-piocess ratio automat e d iootopo dilutinTi 
mass spectrometiy of claim 16 including 

employing said method simultaneously on a plurality of said wet bath s used in the 
semiconductor manufacturing- 

19. (currently am^ded): The method of in-nrooess ratio automotod iaotopo dilution 
mass spectrometry of claim 1 indierein the act of providing the sample comprises providing 
gaseous sample including omployinfl a ga^GOuJ specimen qj ooid oomplo . 

20. (currently amended): The mediod of inrprocess ratio automotod iflotope dilution 
mass spectrometry of claun 1 includii^ 

employi4g electrospray ionization as said atmospheric pressure ionization. 
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23. (currently amended): The method of in-process ratio automated iootopo dilutaea 
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mass spectrometry of claim 16 including 

employing said method to detennine which ooid batfa woo the ozigin of the analvtes 
ooios or olomonts, 

24. (cunrently amended): ^S%te A method of automated isotope dilution mass 
spectrometry of claim 1 inoluding comprising 
nroviding a sample tff W^?\y^, 

spikinp at lea?>t one enriched stable isotope of an element or speci e related to said 
sample. 

introducing said spiked enriched stable isotope elements or species ijito sa^ ^ f fl* ^le 
and perro tttino egni librium to occur the^ebetweCT^ 

subiectmg said eouilibtated spikes a nd samplft to atmospheric pressure ioTii7.atiftn tn 
create ions therefiom. 

introducing said ions into a mass spectrometer for isotonic ratio detennination. 

delivering infomiation from said detemiination to a micro|Hiocessor.. and 

in effectiog said equilibrium equilihrattng at least one said spiked enriched stable 
isotopic specie or element dynamically with a specie or element contained ivithin the 
sample. 

25. (currently amended); Apparatus for in-process ratio automotod inotope dilutioii 
mass spectrometry comprising 

sample receiving apparatus adapted to receive a sample, 

spike introduction apparatus for introducing at least one iootopically e nrichod spik^ 
spik e d e nrichod otablo iootopo olcmcnt^s p ee t o into $sid sample for permitting equilibration 



therebetween, 
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aa atmospheric pressure ionizer for receiving said equilibrated sample and spike 
fi pik e d e l e ments or spedos and ionizing the same» 

a mass spectrometer for receiving and processing said ions by isele^ ratio 
determination, and 

a processor adapted to use the ratio to characterize the sample mieronrocessor fog 
rooeiving infonnation about said dotoiminadon from said mass spectrona eteg. 

Claim 26 (cuzrently amended): The in-process ratio automated iootopo dilution mass 
spectrometry apparatus of claim 25 inoludmg fbither comprisinpf 

a sample analyzer for analyzing said sample and deliv^mg sample analysis 
information to sajkl processor micropi e ee ss^p. 

27. (cuirently amended): The in-process ratio automat e d isotop e diluti<»i mass 
spectrometry ^>p^*atu5 of claim 26 including finther comprising 

a conlioller for receiving information processed by said mfaaroproc e ssor processor and 
providix^ feedback to other portions of said apparatus. 

28. (cuzrently amended): The in-process ratio automatod iootopo dilution mass 
spectrometry apparatus of claim 25 includin g further comprising 

a controller for receiving infonnation processed by said mioroprooooGor processor and 
providing feedback to other portions of said apparatus, and 

sample modification apparatus for altering characteristics of said sample re^onsive to 
signals from said controller prior to the sample entering said atmo^heric pressure ionizer. 



29. (cuxrently amended): The in-process ratio autonjatod isotop e dilution mass 
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spectrometry apparatus of claim 2S including wherein 

$aid controller is configu T»H tn gnnrHiTiatf* coordinatia g operatLon of said sample 
receiving £^aratu5, said spike introduction apparatus, said sample modification apparatus, 
said atmospheric ioA generator and said mass spectromet^^ 

30. (currently amended); The in-process ratio outomatod ifsoton e dilution mass 
spectrometry apparatus of claim 29 inoludtnc further comprising 

solution handling apparatus interposed between said sample modificatiott apparatus 
and said atmospheric ion generatorp and 

at least one chronidtogr«Q)h operatively associated with said solution handling unit for 
preconcentrating said equilibrated sample and spike spiked e nriched - stoblo iootopo ol e monto 
^ prior to delivery to said atmospheric ion generator. 



3 1 « (currently amended): The in-process ratio automatod - isotope dilution mass 
spectrometry apparatus of claim 30 inoludine wherein 

said chromatogFaph including at least ono ohromotog g^fe is selected from die group 
consisting of a liquid chromatograph and a gas chromatograph. 



32, (currently amended): The in-process ratio outomotod isotope dilution mass 
spectrometry apparatus of daim 30 including gfass^ 

said sample receiving apparatus includes tev»g a first outlet conduit in 
communication with said spike introduction apparatus which in turn has an outlet conduit in 
cormnunication with said ohomioal sample modification apparatus and a second conduit in 
communication with said db e mksal sample modification apparatus vdioroby a sampl e may bo 
a dmixed with said gpikod enriched gtablc isotope olomontiH>r^peciQg in effecting 
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quantitati\^Q oxial)^ and mayt>Q introducod directly into ooid ohomioal - modificgtiQa 
npjinmt^if t iii n t nr^miNrti^ ^^T|f>i n^;^ ^pjlff fT n]min ^ t^ Tppri m f o r r ffr nt iri£; qn n1it.it} i vo 

33. (currently ameaded): The iiyroocess lado mtomatedigotopo dilurio ft mfkfts 
spectrometry apparatus of claim 25 including wliereizi 

said atmospheric ion generator bemg |s an electiospray ionizer. 

34. (currently amended): The in-process ratio automatod iootop e dilution maieQ 
- Tir^^ini^'lTy firr^^T^^"^ nf rltiim ?5 inrnliidinj: whCTeiq 

said atmospheric ion generator beisgi^ structured to operate at a first voltage when 
efFooting ionijgation of multiplQ onriohod stable iootopio olomcfl te the apparatus is 
characterii^'ri g an elem fi^t ^ tfrfi ^mple and a lower second voltage when j omaang mt ril^te 
onriohod gytablc icotopo spooieQ when the apparatus is f fh^ ^f^mTi ng a species in the sample, 

35. (currently amended): the in-process ratio automat e d iootopo diliition mass 
spectrometry apparatus of claim 34 jaefadjag wherein 

said first voltage b^Bg k 200 to 1 ,000 volts and said second voltage boing is 2 to 30 

volts. 

36. (cuirently amended): The in-process ratio automated isotopo dilution mass 
spectrometry apparatus of claim 25 inoludina farther comprising 



a system interface fi)r receiving information j&om said mioroprooooaor processor and 
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providing feedback to the system being monitored. 
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37. (cfuizently amended): The m-process ratio automated isotopo dilution mass 
spectrometry apparatus of claim 36iBefadk^ wheiem 

said system tnter&ce having includes a wamittg capability if the concentration of a 
monitored contaminant approaches a tolerable uppor limit thereof and an alarm capability if 
the concentration of said contaminaat violates rooohoa or oxooodfl Ae tolerable ^^p» limit 

38. (circrently amended): The in-process ratio automated ipotopo dilutioa mass 
spectrometry apparatus of claim 25 including wherem 

said atmospheric ion generator bei^isan atmospheric pressure chemical ionizer. 

39. (new) A metfiod of in-process ratio mass spectrometry comprising 
providing a sample having an analyte^ 

providmg a spike related to the analyte^ 

spiking the sample with the spike and permitting equilibrium to occur therebetween, 

in effecting Uie equilibrium between the spike and &e sample, dynamically 
transfonning the analyte and the spike to the same species, 

subjecting the equilibrated spike and sample to atmospheric pressure ionization to 
create ions therefiom, 

introducing said ions into a mass spectrometer such that the mass spectrometer fonns 
a ratio response, axxd 

in a processor, using the ratio to diaxacterize the analyte in the sample. 



40. (new) The mediod of in-process ratio mass spectrometry of claim 39, wherein the 
dynamic transformation of the analyte and the spike to the same species comprises 
dynamically transforming the spike to the same species as the analyte. 
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41 (usw) A method of in-piocess ratio mass spectrameftry> comprisiDg 
aixalyzing a first sample from a source having an analyte; 
providing a second sample from the so wee; 

providing a spike related to the analyte, the spike having a concentration based upon 
the analysis of the first sample; 

spiking ih& second saiqple ^th the spike and permitting equilibrium to occur 
therebetween, 

subjepting the equilibrated spike and second sample to atmospheric pressure ionization 
to create ions therefrom, 

introducing said ions into a mass spectrometer for a ratio determination, and 
in a processor, using ihc ratio determination to characterize the second sample. 
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